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FOREWORD

It is an understatement to say that California is living in a time of rapid transformation
of the energy sector, driven by climate change, technology, economics, consumer
preferences and a host of other factors. Wildfires continue to threaten our communities
and public safety power shutoffs are a new reality for thousands of citizens. We must
adapt to the climate change impacts already upon us and redouble efforts to
decarbonize our energy systems. As energy generation becomes steadily cleanerand
the number of electric vehicles increases, electricity will have a greater role in our lives.
Equally clear is that the gas system must evolve toward a much-reduced carbon
footprint, through some combination of efficiency and a shift to non-fossil alternatives.
Along with the transition and modernization of our energy systems, the possibilities for
improved air quality, enhanced public health and a stronger economy are becoming
evident.

California has long placed efficiency at the center of its energy policy. Energy codes,

standards and programs have saved Californians well over one hundred billion dollars

since the mid-1970s. The open market for energy services in our buildings and beyond

saves billions more each year. Califodniads t
robust building codes, transformed markets for efficient lighting and a suite of other

nation-leading efforts. Our commitment to energy efficiency persists, stronger than

ever.

As we begin the third decade of the 215t century, it is time to reflect on that deep and
pioneering history, to revisit i and in part to redefine i what energy efficiency is and
does. Going forward toward full decarbonization of our economy, efficiency can and
must play a central role. It continues to make perfect sense for custo mers, simply as
good management to reduce costs. Every new construction and building upgrade
project should incorporate efficient, integrated system design and equipment. Every
appliance should minimize wasted energy. Yet as this 2019 California Energy Effciency
Action Planreports, if we are to reach our aggressive goals of doubling efficiency and
reducing greenhouse gas emissions, the program structures through which California
has historically encouraged efficiency will comprise only part of the solutio n.

With apologies to Shakespeare: The grid is the thing! As we transform our energy
systems to minimize greenhouse gas emissions, efficiency will be a bedrock resource,
creating headroom in the electricity grid for new loads from transportation and
buildings. Further, it is no longer sufficient to utilize energy efficiency only as a static
resource. Energy systemsi new homes, replacement heating and cooling equipment,
industrial processes and the like i must be both highly efficient andflexible to the
maximum extent possible. Flexibility means interactivity with the grid: the ability to
manage energy usage, proactively and situationally, to minimize both its cost drivers
and its carbon content.



This new, combined update of the Existing Buildings Energy Efficiency Action Planand
Doubling of Energy Efficiency Savings by 2030 Reportreflects a renewed promise of

and commitment to efficiency both as a traditional, common -sense energy management
strategy and as an active, dynamic grid resource. Buildings are the platform for
integrating demand-side services and other DERs alongside all utility resources,
generating value in a coherent way from the customer upward. California possesses a
formidable and expanding array of advanced technological and analytical tools - the
most comprehensive toolbox in the world. The 2019 California Energy Efficiency Action
Plandescribes the workshop in which, together, we construct components of the clean
energy systems that will power and sustain our great state into the future .
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J. Andrew McAllister, Ph.D.

Commissioner, California Energy Commission



ABSTRACT

The 2019 California Energy Efficiency Action Plarcovers issues, opportunities, and

savings estimates pertaining to enerigwpwdef fici
agricultural sectors. The 2019 EE Action Planfulfills the mandates in California Public

Resources CodeSections 25310(c) and 25943(f). The 2019 EE Action Planis separated

into three goals that drive energy efficiency: doubling energy efficiency savings by

2030, removing and reducing barriers to energy efficiency in low -income and

disadvantaged communities, and reducing greenhouse gas emissions from the buildings

sector. The energy efficiency savings estimatesincluded in this Action Plan have been

updated from the 2017 values.

Keywords : Energy efficiency, existing buildings, SB 350, building decarbonization,
equity, AB 758, SB 1477, AB 3232, lowincome, disadvantaged, local government,
industry, agriculture
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Executive Summary

The 2019 California Energy Efficiency Action Plar{2019 EE ActionPlani s t he st at e d:
roadmap for an energy-efficient and low-carbon future for buildings. Energy efficiency is

a key piece of Californiabés efforts to | essen
economic burden of energy consumption on low-income populations, and complement

sustainability efforts in the state. The California Energy Commis i o n 6 s2019 EE C)

Action Plan charts the progress toward doubling energy efficiency savings in buildings,

industry, and agriculture; achieving increased energy efficiency in existing buildings

and reducing greenhouse gas emissions (GHGs) from buildings Through robust,

sustainable marketplaces, California can achieve its energy and climate goals and

deliver benefits to California residents.

Major Policy Shift

I n 2018, two major pi eces odvolutioafgoms telativdlyon si gn
narrow focus on traditional energy efficiency to one that also embraces building
decarbonization. Building decarbonization is the effort to reduce or eliminate GHG
emissions from buildings. Senate Bill 1477 (Stern, Chapter 378, Statutes of 2018)

allocates $50 million per year through 2023 to two new programs: Building Initiative for
Low-Emissions Development and Technology and Equipment for Clean Heating.These

two programs offer incentives to install building decarbonization technologies into new

and existing homes. Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 2018)
requires the CEC, in consultation with the California Public Utilities Commission (CPUC),
California Air Resources Board(CARB) and the California Independent System Operator
(California 1SO), to assess by January 1, 2021, the potential to reduce GHGs in buildings
by 40 percent below 1990 levels by 2030. That assessment will illustratethe st at e 0 s
pathways to decarbonization, including recommended strategies to reduce the carbon
content of buildings, estimate the impact of those efforts on the electricity grid, and
calculate a cost comparison of the pathways to decarbonization.

Californiads Energy Efficiency Goal s

Goal 1: Double Energy Efficiency Savings by 2030

In 2015, California set an ambitious goal to achieve a statewide cumulative doubling of
energy efficiency savings and demand reductions in electricity and natural gas end
uses, relative to 2015 estimates, by January 1, 2030. Senate Bill 350 (De Leén, Chapter
574, Statutes of 2015) codified this goal and directed the CEC to set annual targets to
accomplish it. The CEC has collaborated with state agencies, utilities, and other
stakeholders to identify and quantify the energy savings potential. The state will need

to harness emerging technologies, develop progressive program designs, and promote
innovative market solutions as part of this effort. The state can assist by establishing
efficiency policies, regulations, and financing opportunities. The critical path for success
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will lie with the state, stakeholders, and utilities encouraging and working with the
marketplace, including leveraging private capital and accelerating the transformation.

2019 SB 350 Target Updates
SB 350 Doubling Efficiency Target® Electricity

The updated statewide cumulative savings targets for electricity are in Figure ES-1.
Most savings are expected to come from the residential and commercial sectors. The
state is expected to fall about 44 percent short of the 2030 doubling goal for electricity
savings. The utilities are capturing most of the savings through codes and standards
support, as well as incentive programs.

Figure ES-1: SB 350 Electricity Savings
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SB 350 Doubling Efficiency Target® Natural Gas

Figure ES2 presents the statewide cumulative savings for natural gas. Most savings
come from the residential sector, followed by the industrial sector. The savings are
driven by industrial sector efficiency programs that are a mix of ratepayer and beyond
ratepayer based codes and standards support, and IOU incentive programs. The
savings are 28 percent short of the 2030 goal for natural gas.
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Figure ES-2: SB 350 Natural Gas Savings
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SB 350 Doubling Efficiency Target® Combined

The updated combined electricity and natural gas savings continue to show the state
will miss the overall 2030 efficiency goal (Figure ES3). The savings are driven by
residential and commercial sector programs, in particular utility incentive programs, and
codes and standards updates. The combined energy savings are about 20 percent short
of the 2030 goal.



Figure ES-3: SB 350 Combined Energy Savings
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Conversion of Efficiency Savings to Avoided Greenhouse Gas Emissions

The CEC develops forecasted values for the GHG content of the electric grid These
values are used to calculate the avoided GHG emissions from SB 350 energy efficiency
savings. The SB 350 targets are converted into avoided GHG emissios in Figure ES4.
With current efficiency savings projections, the state also misses the 2030 goal in terms
of avoided GHG emissions. Even in an aggressive scenario, the state falls short of the
goal. This missed benchmark highlights the need for new and redesigned programs to
reduce and shift energy use when the GHG content of electricity is highest. Demand
flexibility technologies offer an opportunity to avoid GHG emissions and need to be
assessedaccordingly. An example of a demand flexible technology is a heat-pump
water heater that can receive signals from a utility company to reduce or shift ele ctricity
use. The CECsupports development of hourly electricity savings data to more
accurately capture the GHG emissionsimpacts.



Figure ES-4: Avoided GHG Emissions From SB 350 Targets
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SB 350 Results Discussion

The updated SB 350 doubling efficiency data show that the state will not achieve its
2030 doubling goal unless additional action is taken. Recent changes in the investor-
owned utility (IOU) program portfolio and available technologies for incentives
decreased projected efficiency savings. Compared to the 2017 estimates, the current
projected savings in 2030 are lower in all sectors: electricity savings by 20 percent,
natural gas savings by 50 percent, and combined savings by 17 percent. The reductions
in savings projectionsarealsodue t o I mprovements in the CECOS
Thus the lower projections are only partially due to the changes mentioned prior.
However, both electricity and natural gas programs, ratepayer and nonratepayer, need
to increase program participation, along with stimulating new market activity. In
addition, the state needs to i ncrease levels of codes and standards compliance to
achieve and build upon estimated savings. Redesigning and introducing new programs
into the market may contribute the savings needed to reach the 2030 goal.

Goal 2: Expanding Energy Efficiency in Low -Income and Disadvantaged
Communities

California is working to ensure that clean energy transformation benefits are realized by
all Californians, especially those in lowincome, disadvantaged, or rural communities. In
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the SB 350 LowIncome Barriers Study, Part A (Barriers Study), the CEC studied the
barriers to energy efficiency and weatherization investments for low -income customers,
including those in disadvantaged communities, and made recommendations on how to
increase access. The CEC and its partner agencies have since taken steps to implement
the recommendations in the Barriers Study, including convening the Disadvantaged
Communities Advisory Group in 2018, adopting a Clean Enegy in Low-Income
Multifamily Buildings (CLIMB) Action Plan, and tracking and updating key metrics to
better understand energy barriers. The CEC developed an online interactive map to
display energy equity indicators and highlight key opportunities to advan ce clean energy
in low-income and disadvantaged communities. More work is needed to remove
financing barriers, and to develop the local workforce needed to implement clean
energy solutions.

Goal 3: Reducing Greenhouse Gas Emissions From Buildings

For California to achieve its ambitious goals to combat climate change, the state must

decarbonize its buildings. Building decarbonization must be built from three

components: a clean supply of energy, high levels of energy efficiency, and demand

flexibility. Former Governor Edmund G.BrownJr6 set t he foundation for
future clean energy supply with the signing of Senate Bill 100 (De Leén, Chapter 312,
Statutes of 2018), which increased the statebo
mandated a 100 percent of all retail electricity sales be provided by renewable energy

and zero-carbon resources by December 31,2045. Coupled with his Executive Order B

55-18, calling for economywide carbon neutrality by 2045, Br o wn 6 s wpl cohtinuei e s

the downward trend of GHG emissions from the electricity sector. Carbon neutrality is

achieved by eliminating or offsetting any carbon emissions related to energy use.

Renewable gas which is produced from renewable byproducts like agricultural waste

and algae, may also be a part of the solution to reducing GHG emissions from buildings.

However, the role of renewable gas is likely constrained by availability, cost, and

ongoing methane leakage concerns.

The gap between projected efficiency savings and the doubling energy efficiency target
in Figure ES 3 shows the continued need for energy efficiency programs and the effect
they can have in reducing demand and emissions. Deeper energy efficiency must be
unlocked to achieve a low-cost, clean energy future. Demand flexibility technologies
must be promoted and supported across the state to limit peak demands and GHG
emissions. S&nate Bill 49 (Skinner, Chapter 697, Statutes of 2019) requires the CEC to
establish standards that promote the addition of flexible demand techn ologies into the
marketplace.

To decarbonize Californiads buildings, it 1is
implement new financing mechanisms to mobilize the large investment required. In

addition, California must adapt current and future energy effic iency programs to tackle
decarbonization.



Recommendations

The following recommendations will further the goals laid out in the 2019 EE Action
Plan. These recommendations are meant to supplement, not replace, the
recommendations previously published in plans such as the Barriers Study and the
CLIMB Action Plan, and to inform or complement the building decarbonization
assessmentunder AB 3232 and the incentive programs being developed under SB
1477. The recommendations are grouped together based on common themes.

All recommendations should be considered and acted on through an energy equity lens.
As leads and partners implement these recommendations, it is crucial to involve the
communities that will be affected the most.

A complete description of the leads, supports, and the timeframe under which
recommendations should be done is presented in Chapter 4 of the 2019 EE Action Plan.
The following is condensed from that material.

A. Funding Source Beyond Ratepayer Portfolio

1. Offer financing or grant funds for energy efficiency, renewable energy, electric
vehicles, and energy storage

2. Provide technical support to customers

3. Gear programs to customers in the residential, commercial, local government,
industrial, and agricultural sectors

4. Provide consistent program requirements and funding levels

5. Leverage programs from state agencies, utilities, air districts, and local
governments to maximize funding

6. Fund early adoption of appliances that enable flexible demand

7. Compile and publish program design best practices, including guidance for direct-
installation programs and tariffed on -bill financing

B. Energy Efficiency Data
1. Develop hourly energy efficiency savings profiles based on actual customer data
across each climate zone

2. Create a common data visualization tool for use in state agencies, local
governments, tribal governments, research institutes, and utility programs

0 Pool data and modeling methods among state agencies

0 Establish guidelines for sharing aggregated or combined, energy data
with stakeholders



Combine erergy information with available building, health, and economic
datasets, such as CalEnviroScreer3.0 and California Building Resilience Against
Climate Effects

Use the California Technical Forum to review published values of energy
efficiency and building decarbonization cobenefits. Such cobenefits may include
improved indoor air quality and working conditions. The CalTF can assist in
determining values to incorporate into cost-effectiveness tests across any
program implementer. This effort should |everage work completed by California
Air Resources Board for the Climate Change Investment programs

Use meter-based energy efficiency program results to improve utility potential
and goal studies

Through the California Technical Forum, study the gaps among market,
economic, and technical potential, including how the cost-effectiveness tests
used by different program administrators affect the gaps

Use hourly energy efficiency savings estimates to verify and forecast energy
efficiency targets under SB 350

C. Program Designs and Energy Efficiency as a Resource

1.

Incorporate aggregations of energy efficiency and demand flexibility into long -
term planning at the CPUC for IOUs

Develop similar methods to integrate aggregations of energy efficiency and
demand flexibility into each integrated resource plan for publicly owned utilities

Expand and foster the use of meter-based savings programs in incentive-based
programs and resource procurement

Encourage pay-for-performance approaches outside the ratepayer portfolio.
Leverage aggregated, normalized energy consumption data and open-source
methods to enable new markets and unlock more private capital

Implement tariffed on -bill repayment programs statewide to open new financing
mechanisms for low-to-middle-income households and multifamily units, with
eligibility not based on credit score or income

D. Workforce Development and Standards Compliance

1.

2. Use ongoing workforce development activities at the Employment Training Panel,
Empl oyment Devel opment Departkemngandand

Support locally led outreach and education programs and leverage local
community groups and expertise

Research

Gov



3.

Work with workforce educators at community colleges, vocational schools, and
workforce agencies to understand and remove barriers to a well-trained, energy
efficiency workforce

E. Demand Flexibility and Building Decarbonization

1.

Initiate a rulemaking to determine the best means of incorporating demand
flexibility into the building and appliance standards

. Research and demondrate the most effective demand -flexible appliances and

plug loads

Partner with the CPUC, utilities, California Independent System Operator, and
others to develop effective, equitable demand flexibility tariffs that positively
drive consumers to cheaper, cleaner energy usage

Establish a California lowto-zero-emission building policy

Implement the findings of the AB 3232 assessment and evaluate SB 1477
program impacts

Continue to evaluate technologies and programs that achieve building
decarbonization

. Provide building decarbonization pathways in the building standards for new

construction and retrofits

Develop a statewide plan for the future of the natural gas system that protects
workers, communities, and ratepayers



CHAPTER 1:
Introduction

Overview of 2019 California Energy Efficiency Action Plan

Under Assembly Bill 758 (Skinner, Chapter 470, Statutes of 2009) and Senate Bill 350

(De Leon, Chapter 574, Statutes of 2015), the California Energy Commission (CEC) is

required to provide regular updatesont he st atebdés progress toward
efficiency in existing buildings and doubling energy efficiency savings from electricity

and natural gas end uses by 2030, relative to a 2015 base year. Energy efficiency is key

to supporti n g rtsGaldsser toherinmpaces 6flimatd chamge, reducing the

economic burden of energy on low-income populations, and complementing numerous

statewide sustainability efforts.

AB 758 directed the CEC to develop the Existing Buildings Energy Efficiency ActionPlan
(EBEE Action Plan), adopted in 2015 and updated in 2016, which provided a framework
for state and local governments, building industries, and other stakeholders, to increase
energy efficiency in existing residential, commercial, and public buildings.* SB 350
subsequently updated this legislation and, among other directives, mandated the state
achieve a cumulative doubling of energy efficiency savings by 2030, relative to a 2015
base year. The report Senate Bill 350 Doubling of Energy Efficiency by 2030(Doubling
Report) expanded the focus from existing buildings to include agriculture, industry,
newly constructed buildings, conservation voltage reduction,? and fuel substitution. 3

As California turnsits focus to a 100 percent clean energy future, the CEC has

consolidated the EBEE Action Plan, Doubling Report, and energy efficiency equityefforts

tof orm a comprehensive roadmap to achieving th
building decarbonization goals, the 2019 California Energy Efficiency Action PlanThis

2019 EE ActionPlanappl i es key energy efficiency princi
and climate goals to support the development of robust, sustainable efficiency

marketplaces that deliver multiple benefits to California residents. The anticipated

results are a consistent increase in energy efficiency savings through 2030, much more

widespread customer adoption of energy efficient practices and equipment, and overall

reduction of greenhouse gas (GHG) emissions from buildings. Figure 1 brings together

the vision, principles, and goals of the 2019 EE Action Plan

1 California Energy Commission.Existing Buildings Energy Efficiency Action Plan,
https://ww2.energy.ca.gov/efficiency/existing_buildings/16 -EBRO1/.

2 More information about conservation voltage reduction is in Appendix A,on page A-34.

3 Jones, Melissa, Michael Jaske, Michael Kenney, Brian Sanalson, Cynthia Rogers, Elena Giyenko, and
Manijit Ahuja. 2017. Senate Bill 350: Doubling Energy Eficiency Savings by 2030. California Energy
Commission. Publication Number: CE€400-2017-010-CMF.
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Figure 1: Vision and Goals 2019 California Energy Efficiency Action Plan

Robust, sustainable efficiency marketplaces that achieve Resulting in a doubling of energy efficiency savings, a reduction
VISION California’s energy and climate goals, and deliver multiple of barriers to energy efficiency, and a reduction in GHG emissions
benefits to the citizens of Californa. |-~~~ ~-=777777 * |levels from buildings by 2030.
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Source: CEC
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Key Definitions
The 2019 EE Action Planuses specific terms that require definition.

SB 350 Targe® SB 350 directed the CEC to set targets resulting in a cumulative
doubling of energy efficiency savings by 2030 relative to the expected savings projected
in 2015. The targets consist of energy efficiency savings from programs operated by
utilities, governments, and private entities.

Fuel Substitutiond SB 350 language allows for fuel substitution, which the CEC defines
as the substitution of one utility -supplied or interconnected energy source for another,
such as electricity and natural gas. The CEC estimates the impacts of fuel substitution
only if net source energy is reduced, measured in British thermal units ( Btus).

Electrificationd When the uses in a building are converted to consume only electricity,
then the building has undergone electrification. The most common path for
electrification is through electrified heating, cooking, and clothes drying.

Building Decarbonizationd Buildings produce GHGemissions through the onsite burning

of fossil fuels and electricity produced from
refers to a variety of activities that reduce GHG emissions from buildings including

cleaning the energy supply, implementing deep energy efficiency, and installing demand

flexibility technology.

Ratepayer Programs Refers to the broad category of programs funded through rates
collected on customer utility bills. These programs are operated by investor-owned
utilities (I0Us), publicly owned utilities (POUSs), regional energy networks (RENSs), and
community choice aggregators (CCAS).

Beyond-Ratepayer Programg) Refers to programs funded by tax and private dollars, as
well as by the California Cap-and-Trade Program. These programs are operated by
state agencies, local govemments, air districts, federal agencies, and private
companies.

CostEffectivenessd Various metrics are used to determine the cost-effectiveness of
energy efficiency programs and measures for inclusion in the SB 350 energy efficiency
doubling targets, many of which are established by statute or regulation. For this, the
CEC relied on the costeffectiveness calculations performed by program administrators.
Therefore, the efficiency targets are savings summed from different cost tests. 4

4 fCost testso are calculations performed to show that a program or technology has a positive economic
impact. For example, a fiotal resource cost testo calculates the costs and benefits to the customer and
utility, whereas a fisocietal cost testo incorporates societal benefits and costs.
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Feasibled Determined by how technically achievable the energy efficiency program is,
how likely participation is in an energy efficiency program, and how realistic savings
projections are, given economic, social, technological, and environmental constraints.

Adversely Impact Public Healthand Safetyd The CEC i nterprets the cl ¢
adversely impact public health and safetyo to
electricity supply.® Energy efficiency savings are relied upon in the generation,

transmission, and distribution system planning of utilities and state entities. If energy

efficiency program savings do not materialize as expected, reliability could be adversely

impacted. Furthermore, the CEC believes the term covers the need to reduce GHGs and

other air pollutants, which can impact health and safety of the public.

Additional Achievable Energy Efficiency(AAEEP Energy savings in addition to the
committed energy efficiency savings embedded in the CEC demand forecast. AAEE is
the incremental energy savings from future market potential identified in utility potential
studies not included in the baseline demand forecast but reasonably expected to occur.
This includes future updates of building energy efficiency standards, appliance
efficiency standards, and new or expanded utility energy efficiency programs. ©

Energy Efficiency Principles

This 2019 EE Action Planbrings forth important touchstones from the original EBEE

Action Plan to ensure that strategies, initiatives, and objectives align with achieving the
stateds goals and stakeholder values. The f ol
Action Plan have been carried forth to this 2019 EE Action Plan

Market-Centeredd The market consumers, property owners, tenants, and industry
constitute the primary focus of the 2019 EE Action Plan Associated requirements,
interests, and objectives inform and direct the strategies.

Reliabled The 2019 EE Action Plansupports pathways that balance risk to ensure that
the reliability of the electricity and natural gas systems are not compromised. Energy
efficiency savings are relied upon in the generation, transmission, and distribution
system planning of utilities and state entities. If energy efficiency program savings do
not materialize as expected, reliability could be adversely impacted.

Quantifiable Saving®To successfully set a path to achi e
climate goals, the 2019 EE Action Planmust have accurate data from which to calculate

5Public Resources Code Section 25300 asserts that f#dArel|
protectionofpublicheal t h and safetyo

6 California Energy Commission. 2015.2015 Integrated Energy Policy Report. Pp. 138-139. Publication

Number: CEG100-2015-001-CMF. http://docketpublic.energy.ca.gov/PublicDocuments/15-IEPR
01/TN212017_20160629T154354 2015 Integrated_Energy Policy Report Small_File_Size.pdf.
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electricity, natural gas, and GHG savings. To the extent such data are available, they
are | everaged in determining Californiabs pro

CostEffectived The 2019 EE Action Planconsiders energy savings that are deemed
cost-effective for the entity responsible for delivering them. Any recommendations
made to achieve additional energy efficiency are also considered through a cost
effectiveness lens.

Scalabkd The strategies and activities of the 2019 EE Action Planmust be developed to
allow expansion and implementation at a large scale.

Policy Coordinatiord The 2019 EE Action Planwill support and encourage ongoing
coordination among state agencies, particularly the CEC, California Public Utilities
Commission (CPUC), and California Air Resources Board (CARBAs well as support and
expand coordination of policy direction with federal, state, regional, and local
governments.

Cobenefitd Energy efficiency and building decarbonization not only save money on
customersod6 bills or ease t hebutgesutmbddedon t he ut
benefits like improved air quality, improved health’, increased comfort, and better

working conditions. These cobenefits must be considered when determining the value

or impact of an efficiency and decarbonization program.

Feasibled Feasibility includes how technically achievable the energy efficiency program
is; how likely participation is in an energy efficiency program ; and how realistic savings
projections are given economic, social, technological, and environmental constraints.

Historical Progress

California has been a national leader in energy efficiency since the late 1970s, with
appliance and building standards saving consumers more than $100 billion in utility
bills.® Today, energy efficiency is a tool to combat climate change by reducing demand
from appliances that are powered by natural gas and GHG producing power plants.

In 2008, California targeted zero-net-energy use in all new homes by 2020 and
commercial buildings by 2030. Compared to the 2016 Building Energy Efficiency
Standards(Energy Standardg, homes built to the 2019 Energy Standardswill use
roughly 53 percent less grid energy due to the solar requirement for new homes.
Electricity produced for the grid is already cleaner than a decade ago because of the
increased amounts of utility-procured renewable energy generation.

7 Part One: The Multiple Benefits of Energy Efficiency and Renewable EnergyUnited States
Environmental Protection Agency. 2018. https://www.epa.gov/statelocalenergy/part -one-multiple-
benefits-energy-efficiency-and-renewable-energy.

82018 Energy Effi ci eCalfoyniaEmemycdommisgionPr ogr ess. 0
https://lwww.energy.ca.gov/sites/default/files/2019 -05/energy_efficiency.pdf.
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Californiads Appliance Efficiency Reguteati ons
efficiency standards set minimum efficiency levels for energy and water consumption in

products such as consumer electronics and household appliances to support transition

toward a cleaner market. In January 2018, the CEC adopted light bulb energy efficiency

standards that require a minimum efficacy of 45 lumens per watt, making California the

first state to mandate efficient light ing alternatives like light-emitting diode (LED)

bulbs.® The state led the nation again at the end of 2018 in setting efficie ncy standards

for computers and driving down energy consumption when computers are idle. 10 The

CEC continues to pursue water and energy efficiency measures, such as sprinkler and

irrigation controller efficiency, that reduce pumping demand and save water in light of

the stateds risk for extreme weather and drou

As t he nadampintbas ereear gy use has grown, Califorr
efficiency efforts have played a critical role in leveling growth. As the most populous

state, California ranks second in the United States for total energy consumption ; yet our

state ranks forty -eighth in consumption per capita (Figure 2).11 Not only is California

strong in energy efficiency, but it is striving to improve energy equity. In response to SB

350, the CECrecommended ways to increase energy efficiency accessibility in the 2016

Low-Income Barriers Study, Part A (Barriers Study) and continues to expand on this

conversation.1?

9 Natural Resources DefenseCouncili Cal i f orni a Shift to More Efficient LI
2 0 1 ®ecember 2017. https://lwww.nrdc.org/sites/default/files/ca -efficient-lightbulbs-fs.pdf

10 Saxton, Patrick. 2019. Supplemental Staff Analysis for General Service Lamps (Expanded Scope).
California Energy Commission.

https://efiling.energy.ca.gov/GetDocument.aspx?tn=229471& DocumentContentld=60864.

11 U.S Energy Information Administration. California Consumption
https://lwww.eia.gov/state/data.php?sid=CA#ConsumptionExpenditures .

12 Scavo, Jadan, Suzanne Korosec, Estaban Guerrero, Bill Pennington, and Pamela Doughman. 2016.
Low-Income Barriers Study, Part A: Overcoming Barriers to Energy Efficiency and Renewables for Low
income customers and Small Business Contracting Opportunities in Disadvataged Communities.
California Energy Commission. Publication Number: CE€300-2016-009-CMF.
https://efiling.energy.ca.gov/getdocument.aspx?tn=214830
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Figure 2: Electricity Demand per Capita in United States and California
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Energy Savings and Emission Reductions

Energy Consumption Breakdown

The most recent California energy consumption statistics show the transportation sector
as the highest energy user at 40 percent annually T not covered by this 2019 EE Action
Plan. Commercial and residential buildings represent about 37 percent. Industry rounds

out use at 23 percent. Agriculture is included in commercial and industrial end uses by

the Energy Information Administration (EIA). T hus this 2019 EE Action Planaddresses

roughly 60 percentof t he st atebs energy consumpti on.
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Figure 3: Statewide Energy Consumption by Sector, 2016
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Electricity Consumption

In 2020, the CEC expects commercial building to consume the most electricity,
followed by housing (Figure 4). The portion of the figure labeled other includes mining,
street lighting, transportation, communications, and utilities electricity consumption.
Overall, statewide consumption is expected to grow by 15 percent between 2020 and
2030, with the r esidential share increasing and the industrial shrinking slightly. (Figure
5). Energy efficiency is key to managing that increased demand and optimizing costly
infrastructure investments.
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Figure 4: Forecasted Electricity Consumption per Sector, 2020
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Buildings account for about 12 percent of statewide direct emissions, primarily from on-

site natural gas combustion for space and water heating. This 2019 EE Action Planalso

includes industrial and agricultural sector emissions, as well as the percentage of

electricity generation emissions related to use in buildings. Thus the 2019 EE Action
Plancoversabout 50 percent of the stateds emission

Figure 6: GHG Emissions by Sector, 2017
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Demand Flexibility

The decarbonizationof Ca | i f oconomyanml driveesignificant new load onto the
electric grid, primarily from electric vehicles and substitution of compressor -driven
heating systems in place of direct combustion. New loads will drive the addition of
clean, renewable energy generation resources well beyond what would be required for
simple replacement of retiring, end -of-life fossil generation. Such wholesale
transformation of the electric system presents a tremendous opportunity to enhance
system reliability through long -term resilience planning and optimization. Demand
flexibility is an essential tool for integrating clean generation resources into the grid,
avoiding curtailment and overbuild, transmitting the values and costs of the grid more
directly to the customer, and minimiz ing the overall costs of electric service. Distributed
energy resources (DERS), including behindthe-meter solar generation, energy
efficiency, demand response (DR), electricity storage, and electric vehicles (EVs),
represent significant opportunities for demand flexibility, especially when coupl ed with
advanced communications and automated controls.
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Researchis helping guide the potential use of EVsboth for routine grid flexibility
services as well as for emergency use during blackouts or in the aftermath of natural
disasters.!3 Behind-the-meter batteries in microgrids can provide load-leveling and other
flexibility services routinely during nonemergency periods.

Multiple tools can drive demand flexibility via DERS, for example via dynamic retalil

rates, customer targeted load-shift incentivessuch as t he CPUCOs Demand |
Auction Mechanism and integration of aggregated DR resources into the California

Independent System Operator (California ISO) wholesale market The CPUCO6s Load
Working Group report proposes six models, including both California ISO market-

integrated approaches, and load-modifying proposals to move load to periods of high

renewable generation, low cost, and low emissions.'4

Finally, in late 2018, the 10U third-party energy efficiency solicitations began seeking
proposals for up to $20 million to promote load flexibility through active control of
energy efficient lighting and heating, ventilation, and air -conditioning (HVAQ systems.
In late 2019 t he Lawrence Berkeley National Laboratoryexpects to publish the results
of its modeling for the CPUC of the cost-based potential for residential, commercial and
industrial end uses including EVs, and electric water and space heating, to shift load
using advanced communications and automated controls.

Renewable Energy Curtailment and Integration

Californiads electric grid has been reshaped
renewable energy capacity, largely from solar plants, has grown (Figure 7). Solar

generation energy is predominantly available in the middle of the day, leading to excess

energy in the daytime that must be sold or curtailed. In addition, there are significant

energy demand increases each afternoon/evening as solar energy generation drops and

people move from their workplaces to their homes and turn on ligh ts and appliances.

This increase is met by electricity primarily from natural gas power plants. 1°

13 See National Renewable Energy Lab study onintegrated Network Testbed for Energy Grid Research
and Technology Experimentation, https://www.nrel.gov/transportation/project -ev-grid-integration.html .
14 https://gridworks.org/wp -content/uploads/2019/02/LoadShiftWorkingGroup_report-1.pdf

15 fNet demandois the electricity demand remaining after subtracting renewable energy.
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Figure 7: Installed In-State Electricity Generation Capacity by Fuel Type
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Expansion of Electric Vehicles on the Grid

By 2030, energy consumed by EVsis expected to grow fourfold, to more than 14,000
gigawatt-hours (GWh).1¢ This added load will require new generation, offset by energy
efficiency, storage, or a combination. Research into the ability of EV to provide grid

flexibility through DR feature s can help ensure grid reliability.

The CPUC plays a critical role in the state's transportation electrification efforts. As
regulators of the state's electric 10Us, the CPUC has jurisdiction over electric rate

design, system infrastructure development, grid management, and safety in IOU

territories. The CPUC's activities inthe electric transportation arena fall into four
categories:

1. Electric rates and cost of fueling
2. Vehicle-grid integration policy and pilots
3. Charging infrastructure development and incentives

4. Program evaluation and interagency coordination

main

In December 2018, the CPUC launched a rulemaking (R.1812-006), consolidating

efforts to implement directives from the Legislature and the Governor's Office to

16 California Energy Commission.2018 Integrated Enerqy Policy Report Demand Forecast 2018.

https://ww2.energy.ca.gov/2018_energypolicy/documents/#cedu .
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accelerate transportation electrification. To date, the CPUC has authorizednearly $1
billion of investment in transportation electrification, with roughly another $1 billion
under review.

Energy Efficiency as a Resource

New tools combining metering, analytics and controls are enabling robust assignment of
temporal and locational value to efficiency as a grid system resource. For example,
normalized metered energy consumption (NMEC) methodscan calculate actual time-
specific energy savings from real consumption data with statistical rigor. Pervasivei

and increasingly automated i use of NMEC methods will allow efficiency programs and
the broader energy services marketplace to target locales, customer classes and
measures most effectively, and cost-effectively 7 that is, when and where energy
savings are most valuable. Further, matched with real -time data on the carbon content
of grid supply, these methods can optimize demand, moving it up or down, to achieve
active emissions reduction. Such approaches hold great promise for cost optimization i
from customer to system i1 as well as for informing program portfolio development,
emissionsrelated goalsetting, long-term procurement, and transmission and distribution
system planning. If properly supported by the energy agencies, these tools will enabl e
demand-side resources to contributec ent ral l'y t o Californiads ene
transition.

Wildfires, Resiliency, and Energy Efficiency

California is experiencing larger and more destructive wildfires as a result of climate
change.l’ The fires in Sonoma and Napa Counties in 2017, followed by the devastating
Camp Fire in Paradise in 2018and the 2019 Kincaid fire in Sonoma County, show that
California needs to build and rebuild homes and businessesboth to minimize their
emissions footprint and to be resilient to the impacts of climate change. Among the
strategies for resilience are improved building materials and envelopes, on-site
renewable energy generation and storage, and inclusion in a microgrid. Future state
and local building standards and targeted programs can play a significant role in
prepari ng eRistihgiahdomewbuildingsfor our unfolding climate reality.

17 Westerling, A. L.and Bryant, BP.P.A Cl i mat e Change and OChknaticdhingee i n Cal i f
(2008) 87(Suppl 1): 231. https://doi.org/10.1007/s10584 -007-9363-z.
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Market and Building Sector Characterization

Single Family

Cal i f or n-family esidentiah gpdtoe consists of more than 10 million buildings.
Nearly half of these homes were constructed before 1970, and about 80 percent were
built before 1990. '8 Figures 8 through 11 show the energy consumed in single-family
homes. Plug loads such as appliances, electronics, and lightirg (Figure 8) use most of
the energy. In single -family homes, 27 percent of energy is used for space heating, 60
percent of which is provided by natural gas (Figure 9). Similarly, water heating in
single-family homes is 25 percent of usage, of which 85 percent is provided by natural
gas (Figure 10). Air conditioning within single -family homes is growing as the climate
warms; thus, the values in Figure 11 are likely to change in the next residential energy
consumption survey in 2021.

Single Family Sector (1 -4 units)

Number of Buildings

1 9,185,660 attached and detached

T 1,132,562 two-unit to four -unit homes
Total: 10,318,222 (72 percent of residential buildings)
Source: CA Dept. of Finance, ES File, May 2019
Annual Energy Use

9 18 percent of energy use in California

9 About 74 percent of all residential energy use
Source: EIA, Annual Electric Power Industry Report, 2017
In 2018, residential buildings, including multifamily, consumed 92,640 GWh and 4,393 million
therms

Source: California Energy Commission. 2018 Integrated Energy Policy Report i Demand Forecast.
https://ww2.energy.ca.gov/2018_energypolicy/documents/#cedu

Key Stakeholders
Licensed general contractors

Building performance contractors
Home Energy Rating System Raters

=A =2 =4 =

Specialty contractors including heating, ventilating, and air conditioning, weatherization,
and remodeling

Real estate brokers and agents

= =4

Mortgage brokers and lenders

18 U.S. EIA. Consumption and Efficiency. https://www.eia.gov/consumption/
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Opportunities in the Single  -Family Market

Building Shell: Building envelope and other weatherization measures in existing
buildings offer significant savings opportunities. Given that at least half of single -family
homes were built before California approved energy standards, improving the efficiency
of the shell of homes, which offers significant energy savings.

Behavioral Programs: There is a growing market for utility programs that focus on
behavioral changes of occupants. Early results show promise from the Home Energy
Reports Program!® A home energy report benchmarks homes to similar buildings
nearby, offers suggestions for efficiency improvements, and tracks usage from month
to month to show improvements or changes.

Pay-for-Performance Programs: Homes offer a unique resource for program
implementers to bundle customers into groups for common energy efficiency retrofits.
With a well-documented savings expectation, the bundle can be treated like a
procurable resource.

Plug Loads: Plug loads are appliances or measures that plugs into a bulding. While no
single plug load has major savings potential, the aggregated amount of energy
consumed by plug loads is large. Ongoing research into miscellaneous electrical loads in
homes is uncovering the scale of potential savings.?® Marketplacesthat provide
consumers with energy efficiency scores for appliances, most prominently those
supported by the I0Us, have a track record of success.?! Continuous support and
expansion of such programs will result in more achievable savings from the growing
plug-load demand.

Challenges in the Single  -Family Market

Benefits of Efficiency: It is not obvious to many homeowners that deep energy
efficiency retrofits can create multiple benefits including bill savings and better indoor
air quality, or what options are ava ilable to them to pursue deep retrofits. This issue is
compounded i n C-eavyfresidemntial mérlet. r ent er

Energy Standards Compliance: Current projections suggest compliance with building
standards for residential HVAC permits is considered low?? Combined with resource-
constrained building departments, there are potentially significant lost opportunities or
unaccounted energy savings due to unpermitted work.

19 Sussman, Reuven and Maxine Chikumbo.Behavior Change Programs: Status and Impacts Page 6.
October 2016. American Council for an EnergyEfficient Economy.

20 United States Department of Energy. fiMiscellaneous Electric Loadsd
https://www.energy.gov/eere/buildings/articles/miscellaneous -electric-loads-what-are-they-and-why-
should-you-care

21 Example marketplace from Pacific Gas and Electric, https://marketplace.pge.com/

22 DNV-GL, Final Report: 2014-2016 HVAC Permit and Code Compliance Market Assessment Volume |
Prepared for the CPUC, September 2017,
calmac.org/publications/HVAC_WO6_FINAL_REPORT_Volumel 22Sept2017.pdf.
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Efficiency Within Property Valuation: To real estate professionals, renters, and buyers,
the value of energy efficiency in a home remains unclear. Educating the public of the
value of a permit for ensuring proper, verified equipment installation must remain a
priority.

Figure 8: California Residential End-Use Consumption

Air Conditioning
4%

é

Space Heating
27%

Water Heatin
25%

Plug Loads
44%

Source: EIA, 2009 Residential Energy Consumption Survey

Figure 9: California Residential Space Heating Fuel Type
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Source: EIA Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A and C of the
2009 Residential Energy Consumption Survey
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Figure 10: California Residential Water Heating Fuel Type
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Figure 11: California Residential Cooling Type
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Multifamily

The multifamily sector experiences significantly different issues, opportunities, and
energy consumption patterns (Figure 12) from single -family homes. The critical
elements that set multifamily buildings apart include the size and complexity of
buildings and systems, variability of ownership structure, split payment of utility costs
between owners and tenants (split incentive), limited financing products, and varied
tenant sophistication and resources. The Clean Energy in Lowincome Multifamily
Buildings (CLIMB) Action Plar® delves further into the unique building and tenant
characteristics of multifamily buildings.

Multifamily Sector

Number of Buildings
Total: 3,357,051 (24 percent of residential buildings)

Annual Energy Use
1 8 percent of building energy use (not including industrial)
1 Nearly 26 percent of all residential energy use
Vintage
More than 50 percent of Californiab s exi sting mul tifamily bui
before there were building energy efficiency standards (pre-1978).
Key Stakeholders
Property owners
Property managers
Architects and engineers
General contractors
Real estate brokers
1 Lenders, financial brokers, and underwriters

Types of Multifamily Buildings

Multifamily buildings include garden-style attached units, apartments, condominiums,
mixed-use, senior housing/assisted living, special needs, sngle-room occupancy, co-op
housing, and dormitories.

= 4 4 4 A

Sources: CA Department of Finance, E5 File, May 2019, U.S. EIA, Annual Electric Power Industry Report,
2017, and National Multi Housing Council

23 Haramati, Mikhail, Eugene Lee, Tiffany Mateo, Brian McCollough, Shaun Ransom, Robert Ridgley, and
Joseph Sit. 2018. Clean Energy in Lowincome Multifamily Buildings Action Plan California Energy
Commission. Publication Number: CEE300-2018-005-SF.
https://efiling.energy.ca.gov/iGetDocument.aspx?tn=224513 .
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Figure 12: Multifamily Unit Electricity Usage by End Use
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Challenges in Multifamily Market

Split Incentive: Because tenants are typically responsible for paying energy bills, the
building owner does not directly benefit from performing energy efficiency upgrades.
Common area upgrades are often performed that benefit the building owner, but the
deeper savings are to be found within individual units.

Program Delivery: Renters rely on building owners to hire contractors to perform energy
efficiency improvements. If building owners employ contractors without energy
efficiency or multifamily building knowledge, then the building may not benefit from
program participation. Improved contractor outreach or program delivery models that
do not rely on contractors are needed.

Opportunities in the Multifamily Market

Trigger Events: There are specifictimesor fitri gger events, 0 during
multifamily building when major retrofits are possible, such as during refinancing. If

these events are known in advance, building owners can find and apply for funding.

Performing unit, envelope, roof, and other significant upgrades are most convenient

and cost-effective during trigger events.

Alternative Financing: Traditional financing tools struggle to address the split incentive
issue. Renters in multifamily buildings must rely on the building owner to u pgrade the
envelope, appliances, and more. Alternative financing tools, like on-bill tariffs, get
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around the split incentive by placing the cost on the utility bill paid by the tenant while
avoiding tying the approval to credit metrics.

Plug Loads: As in single-family homes, plug loads are a major source of energy
consumption in multifamily units. Since end uses like space and water heating may be
maintained by owners rather than tenants, most in -unit energy savings that can be
controlled by tenants are plug loads. Given the varied income levels of tenants, it is
important that affordable and efficient products are available. Online marketplaces are
an effective tool at making energy efficient products readily available and easily
discounted.
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Commercial

The commercial building sector is diverse and complex. Buildings may be used as
offices, restaurants, hotels, retail, or mixed use, and the associated energy demands,
ownership, and occupancy may be just as disparate (Figure 13). The latest California
Commercial End-Use Surveyis currently in process and its results will be available in
2021.2% For now the most current California-specific figures are from the 2004 survey.
Electricity in commercial spaces is primarily consumed by lighting and space
conditioning (Figure 14). Natural gas usage is dominated by space heating, water
heating, and cooking.?®

Commercial Sector

Number of Buildings
More than 7.5 billion sq. ft. of commercial floor space.

Types of Buildings
i Offices
Restaurants
Retail
Refrigerated/Unrefrigerated Warehouse
Health
Lodging
Miscellaneous

= =42 4 4 4 2

Annual Energy Use
1 19 percent of California total energy use

1 In 2018, commercial buildings consumed 2,050 million therms and 103,209 GWh

Key Stakeholders
Building managers

Large general contractor firms

Small contractors firms

Specialty contractors, including HVAC, weatherization, and remodeling
Architecture and engineering firms

Developers and real estate brokers

Lenders, financial brokers, and underwriters

= =4 4 4 4 A4 -4

24 fCalifornia Commercial EndUse Surveyp CEC 2004. https://www.energy.c a.gov/data-
reports/surveys/california-commercial-end-use-survey.

25 Itron, Inc. 2004. California Conmercial End-Use Survey CEC.
https://lww2.energy.ca.gov/ceus/2006_enduse.html .
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Figure 13: Commercial Electrical Use by Building Type

Lodging 4.9%

Warehouse 6.3%

Health 6.8%

Schools & Colleges 8.8%

Food Store 8.8%

Restaurant 8.9%

Retail 14.7%

Source: California Commercial End-Use Survey, 2004

Figure 14: Commercial Building Electrical End Uses

Heating_Air Compressors Water Heating
Cooking 2% 1% 1%
4%

Motors
4%
Exterior Lighting
6%
Miscellaneous |
6%
Office Equipment
7%
Ventilation Cooling
12% 15%

Interior Lighting
29%

Refrigeration
13%

Source: California Commercial End-Use Survey, 2004
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Challenges in Commercial Buildings

Awareness of Efficiency Value: Alack of awareness from building owners or commercial
building operators results in stranded savingsd that is, savings that remain untapped
but attainable. 26 Benchmarking, improved building energy asset scores?’ and outreach
about efficiency benefits are necessary to close the gap between market and economic
potential.

Split Incentive: Just as renters in residential buildings face a split incentive issue, so do
renters and owners of commercial spaces.

Opportunities in Commercial Buildings

High Savings Potential: The 2019 Energy Efficiency Potential and Goals Study{PG
Study) prepared for the CPUC indicates that HVAC and commercial refrigeration have
the greatest electric savings potential (more than 70 GWh per year, depending on the
selected scenario).?® Water-heating and food-service measures are anticipated to save
the most natural gas. Whole-building improvements are also expected to contribute to
electric and natural gas savings.?®

Leadership in Energy and Environmental Design (LEED) and @en Buildings: California
is home to the most LEED-certified buildings. As of 2018, more than 500 buildings met
the requirements, which equates to more than 112 million gross square feet. *° There is
clearly a strong market-driven incentive in the state to design and operate buildings
efficiently.

26 Swearingen, Scott Van, Tracy Scott, and Kimberly Pray. 2012. Reach for "Stranded Savings": The

Challenges and Opportunities of Enerqy Efficiency in Affordable Multifamily ACEEE
https://aceee.org/files/proceedings/2012/data/papers/0193 -000125.pdf.

27 U.S. Department of Energy, Office of Energy Efficiency and Renewable EnergyfiBui | di ng Ener gy £
S ¢ o rhaps:Bwww.energy.gov/eere/buildings/building -energy-asset-score.

28 Navigant. July 2019. 2019 Energy Efficiency Potential and Goals Study pg. 89-92. Prepared for the

California Public Utilities Commission.

29 Ibid.

30 U.S Green Building Council.February 4, 2019. Press release."U.S. Green Building Council Announces

Annual Top 10 States f or htthsHEBwwlsgebeorg/aBicles/lisehgieeng i n 2018. 0
building-council-announces-annual-top-10-states-leed-green-building-2018.
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Industry

The stateds industrial sector plays a signif
worl doés fifth | argest. The state also ranked
domestic product in 2018.3! California excels at technology manufacturing, like

computer and electronic products.

Californiads industrial sector consumes about
state. Its energy consumption is about 70 percent natural gas. Overall, industry

continues to drive energy consumption while accounting for a quarter of the gas

consumption in the state. 32

Industrial Sector
| ndustrial Sites
Over 700 sites are required to report to CARB through the Cap-and-Trade Program.

Source: CARB. Mandatory GHG Reporting. https://ww2.arb.ca.gov/our-work/programs/mandatory-
greenhouse-gas-emissions-reporting

Types of Industry
1 Food Processing

Refining
Cement
Glass
Chemicals
Construction

Key Stakeholders
1 Building managers

9 Large general contractor firms
1 Small contractor firms

= =4 4 4 2

1 Specialty contractors, including HVAC, process heat, and pumping

End Uses

Uses within the industrial sector vary due to the numerous processes and products.
However, most uses rely on natural gasd about 70 percent, as noted above. Food
processing, chemicals, refining, paper, and construction lead in energy consumption.
These subsectors often rely on uses that require heat, like steam, justifying the
significant need for natural gas.

31 U.S. Energy Information Administration.i Ca |l i f or ni a dStEanteer gPyr oHFsitliemaatne s . 0
https://lwww.eia.gov/state/data.php?sid=CA#ConsumptionExpenditures .

32 California Energy Commission "Supply and Demand of Natural Gas in California"
https://lww2.energy.ca.gov/almanac/naturalgas_data/overview.html .

33



https://ww2.arb.ca.gov/our-work/programs/mandatory-greenhouse-gas-emissions-reporting
https://www.eia.gov/state/data.php?sid=CA#ConsumptionExpenditures
https://ww2.energy.ca.gov/almanac/naturalgas_data/overview.html

Challenges in Industrial

Disruption to Process: For the industrial sector, energy upgrades often necessitate
shutting down industrial processes, thereby disrupting goods production. Such upgrades
may be accomplished only in narrow periods, when the process or section of the
building is shut down for maintenance. This narrow window means that efficiency
upgrades and financing must be planned well in advance.

Nonstandardized Energy Efficiency Solutions: The vared uses, especially in industrial
processes, mean that standard energy efficiency programs may not apply. Custom
programs exist to resolve this, but barriers to defining a proper baseline or justifying
the incentive often results in the window of opportun ity passing.

Opportunities in Industry

Strategic Energy Management (SEM): SEM is a growing program design that targets
industry energy use. SEM programs focus on supporting customers toimplement
ongoing behavioral, retrocommissioning, energy efficiency, and operational savings
measures3® The California IOUs identified SEM as a key strategy to reduce energy
consumption and increase efficiency savings3* Through this program, a utility or third -
party implementer provides the processes and systems needed to incorporate energy
considerations and energy management into daily operations.® The key is to
continuously monitor and evaluate ways to improve efficiency and upgrade assets.

GHG Reduction Programs: In these programs, GHGs serve as the metric to reduce
energy use as opposed to measuring kilowatt-hours (kWh) or therms reductions.
Because these sectors, especially industry, are GHGntensive, they are often targeted
by state programs aimed at combating climate change, such as the Cap-and-Trade
Program.3¢

Large Energy Consumers: The extensive amount of energy consumed by the industrial
sector provides opportunities for increased energy efficiency savings. For example,
stakeholders from the California Large Energy Consumers Association (CLECA)

33 AESC February 22, 2018. Press release: FAESC and Cascade Energy Bring $ategic Energy
Management to Southern California0 http://www.aesc -inc.com/aesc-cascade energy-bring-strategic-
energy-management-southern-california/.

34 Breitenstein, Colleen. fiDoubling Energy Efficiency Savings: Industrial & Agricultural Sector.0 IEPR
Commissioner Workshop on Doubling Energy Efficiency Savings. June 7, 2018

Brooks, Erin. fAgricultural and Industrial Energy Efficiency.0 IEPR Commissioner Workshop on Doubling
Energy Efficiency Savings. June 7, 2018 http://www.energy.ca.gov/2018_energypolicy/documents/2018 -
06-07_workshop/2018-06-07_presentations.php.

35 U.S. Department of Energy. "Data Driven, Strategic Energy Management"
https://lwww.energy.gov/eere/slsc/data -driven-strategic-energy-management.

36 California Air Resources Boardfi Mandat ory Greenhouse Gas Emissions Rep
https://lww2.arb.ca.gov/our -work/programs/mandatory -greenhouse-gas-emissionsreporting.
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described a partial list of the energy efficiency projects under consideration by CLECA
members. For the 10 projects discussed, CLECA membersommitted or planned to
invest more than $10 million in project costs . The anticipated energy savings were
expected to be more than 23 million kwWh, with a total demand savings of 3.1
megawatts (MW).

Industrial Assessment Centers: T he U. S. Department of Energyéos
Centers at San Francisco State University and San Diego State University provide ne

cost energy audits to medium and small industrial plants. 3’ Industrial Assessment

Centers (IACs) have been conducting industrial assessments since 1976.

37 U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy."Locations of Industrial
Assessment Centers."https://www.energy.gov/eere/amo/locations -industrial-assessmentcenters.
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Agriculture

California is first in the nation in agricultural output, bringing in roughly $50 billion
annually for a wide variety of products. California agriculture is led primarily by the

dairy, nut, and grape subsectors. Cal i f or ni ads agricul thr al
percent of the total energy consumed. In the agricultural sector, about 85 percent of
energy is consumed as electricity.38

Agricultural Sector

Agriculture Acreage
More than 24,000,000 acres of farm land.

Source: United States Department of Agriculture, 2017 Census. https://www.nass.usda.gov/AgCensus/
Key Stakeholders

1 Independent farmers and farming corporations

9 Building managers

9 Large general contractor firms

9 Small contractors firms

Indoor Agriculture Subsector

Indoor agriculture or controlled environment agriculture is growing throughout the
state, especially as cities look to source locally grown produce and communities strive
to increase food security. In addition, recent California law has permitted commercial
cannabis cultivation, which generally occurs indoors. Indoor cannabis growing is taking
place primarily within retrofitted commercial spaces and warehouses. Standard indoor
agriculture and cannabis cultivation are energy-intensive, requiring significant space
conditioning, lighting, and ventilation.

End Uses

Electricity and natural gas are used in agriculture. Most of the direct energy use in U.S.
farms is for machinery, which typically runs on diesel or gasoline. These fuels are not in
the scope of this 2019 EE Action Plan Electricity use is dominated by heating and
cooling livestock, operating dairies, and pumping water for irrigation. 3° In California,
some farmers are switching to electric pumps often subsidized by incentives offered by
local air quality control districts and CARB programs like the Carl Moyer Memorial Air
Quality Standards Attainment Program.4°

38 California Energy Commission fEnergy Consumption Data Management Systemo
http://ecdms.energy.ca.gov/ , Demand Analysis Office, Data Collection and Analysis Unit.

sect

39 United States Department of Agriculture. May 2013. Agr i cul t ur edbés Suppl y and Demar

Energy Products https://lwww.ers.usda.gov/webdocs/publications/43756/37427_eib112.pdf?v=0 .
40 California Air Resources Board "Carl Moyer Memorial Air Quality Standards Attainment Program.”
https://lww2.arb.ca.gov/our -work/programs/carl-moyer-memorial-air-quality-standards-attainment-
program.
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Challenges in Agriculture

Disruption to Process: Energy upgrades often necessitate closing fields or facilities,
thereby disrupting farming or other agricultural activity. Such upgrades may be
accomplished only in narrow periods, when the facility or farm is dormant due to
scheduled maintenance or seasonality of a crop. This narrow window means that the
financing for upgrades must be in place well before.

Nonstandardized Energy Efficiency Solutions:Standard energy efficiency technologies
may not apply to the varied processes used at farms and agricultural facilities. Custom
programs exist to resolve this, but barriers to defining a proper baseline or justifying
the incentive often results in missing the window of opportunity.

Expanding Cannabis Growth: As California cannabis cultivation grows, the result will be
significant electric load increases. Utilities will need to work with indoor agriculture
businesses on energy efficiency measures and become familiar with predictable load
increases to prepare the local distribution and transmission system.

Opportunities in Agriculture and Industry

SEM: SEM also targets agriculture energy use. Through this program, a utility or third-
party implementer provides the processes and systems needed to incorporate energy
considerations and energy management into daily operations.** The key is to
continuously monitor and evaluate ways to improve efficiency and upgrade assets.

GHG Reduction Programs: Similar to the industrial sector, agriculture operations can be
GHGintensive. GHG reduction programs that focus on reducing GHG as opposed to
measuring kWh or therms reductions may be appropriate.

41 U.S. Department of Energy. "Data Driven, Strategic Energy Management"
https://lwww.energy.gov/eere/slsc/data -driven-strategic-energy-management.
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Public Buildings

The 2019 EE Action Planseparates public sector buildings, those owned by local and
state governments, from other commercial buildings. These buildings play a unique role
in showcasng energy efficiency possibilities while saving on operating costs. To date,
California state buildings have been used to demonstrate the feasibility of zero-net-
energy design. As of July 2019, 28 state buildings have been approved as zero-net
energy, with another 28 going through various stages of certification. > Moving forward,
public buildings can be the living labs for zero-carbon buildings and demand-flexible
technologies.

Public Buildings

Number of Buildings

State Buildings

Department of General Services (DGS) reports about 25,000 stateleased or
state-owned structures, totaling more than 230 million square feet of floor space.

Local Government Buildings
Definitive data are not available for the number of local government buildings in California,
though they are estimated at 35,000 to 40,000.

Schools
1 K-12: About 12,800 schools; more than 714 mil lion square feet.
9 California Community Colleges: 112 campuses; 5,281 buildings; 75.6 million square feet.
1 California State Universities: More than 2,000 buildings; 90 million square feet.
1 University of California System: 5,775 buildings; 129 million square feet.
Key Building Industry Stakeholders
DGS
Local government agencies

=A =4 =

Local government IOU partnerships
1 Energy services companies

Sources: U.S. EIA, California Energy Commission, and Department of Finance Based on 2010 data

Challenges in Public Buildings

Financial Constraints: Many local governments lack the capital to upgrade buildings or
do not view retrofits as a priority. Moreover, any cost savings from implemented
upgrades may go to the general operating fund, not reinvested back into building
upgrades.

42 California Department of General Services. Office of Sustainability.Zero-Net Energy Policy.
https://lwww.dgs.ca.gov/OS/Resource s/Page-Content/Office-of-Sustainability-ResourcesList-Folder/Zero-
Net-Energy.
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Expert Knowledge: Many local governments lack the capacity to hire staff focused on

energy efficiency or GHG reduction improvements. This constraint limits the
municipalitiesdéd ability to identiRelyingaonppgr ades
technical assistance may not be a long-term solution for small local governments with

limited capital.

Opportunities in Public Buildings

Models for Success: Governments can direct upgrades to their building stock to
showcase energy efficiency and clean energy. Through demonstration, policy makers
can show the broader cost savings and benefits to upgrades. The CEC offers funding for
energy efficiency upgrades via the Energy Conservation Assistance AcC{ECAA)loan
program.

Purchasing Power: Just as policy makers ca require upgrades to government buildings,
they can also direct resources to purchase clean energy measures. The buying power of
governments should unlock lower costs for more efficient uses. It may be possible for
smaller governments to purchase new equipment or bundle building upgrades jointly to
lower costs.

Updated Milestones and Outcomes

The following updated implementation timeline, based on the 2016 EBEE Plan Update,
includes goals and outcomes summarizing progress. These are the primary milestones
CEC will use to assess and adapt the2019 EE Action Planover the next 10 years.

1 By 2016, all California utilities provide whole-building energy use data to building
owners and their agents upon request. Accomplished.

1 By 2017, building owners and occupants have easy access (directly or via their
chosen service providers) to detailed energy usage data. By 2017, they routinely
use this information to inform their decisions. In progress.

1 By 2017, energy and cost savings information for state and school building
retrofits is publicly available. Accomplished.*3

1 Every two years, starting in 2017, the CEC, in conjunction with the partners
identified in the EBEE Action Plarand 2016 EBEEPIan Update evaluates plan
progress and reports findings in the /ntegrated Energy Policy Report (IEPR).
Accomplished.

1 By 2018, a time-certain benchmarking program is in place for nonresidential
buildings more than 50,000 square feet. Accomplished.

43 The Citizens Oversight Board is a public board that oversees the progress of the Proposition 39 energy
efficiency grant program.
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By 2018 to 2019, energy asset ratings are considered in real estate appraisals
and included in property listings. In progress.

By 2018, establish baseline code compliance rate for residential HVYAC
replacements. By 2021, improve compliance to 80 percent. In progress.

By 2019, state energy agencies use analytical tools containing granular,
statewide data on energy usage and building characteristics to track the
evolution of energy usage, identify market trends, understand compliance with
state and local codes, and update policies and programs to maintain and
enhance effectiveness. In progress.

The 2019 Energy Standardsprovide directed guidance and simplified approaches
for compliance and enforcement of code requirements for existing building
alterations. Accomplished.

By 2020, retrofit project compliance with the energy standards is at 90 percent
and is achieved at lower cost. In progress.

By 2020, brokers and underwriters routinely consider asset ratings and other
energy performance indicators when determining housing expense-to-income
and commercial debt service coverage ratios. In progress.

By 2020, the financial value of energy savings drives private investment in
energy efficiency and supports development of alternative, innovative business
models to satisfy and drive market demand. In progress.

By 2020, industry quality assurance is a routine job completion practice. In
progress.

By 2020, a certified, high-p er f or mi ng wor kforce is enabl ed
energy efficiency industry. In progress.

By 2020, utility resource procurement programs play an increased role in
achieving energy savings. In progress.

The 2022 Energy Standardsprovide pathways to building decarbonization and
approaches to improve energy efficiency within multifamily buildings. In
progress.

By 2030, California has doubled energy efficiency savings relative to a 2015
base year, as mandated under SB 350. In progress.

By 2030, renewable energy resources supply 60 percent of the retail sales of
electricity in California. In progress.

By 2030, California reduces GHG emissions 40 percent below 1990 levelsin
progress.
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1 By 2045, California achieves carbon neutrality across all sectors. Former
Governor Edmund G. Brown Jr. directed state agencies to put the state on a path
to achieve net-zero-carbon emissions by 2045 and negative GHGemissions
thereafter. In progress.

1 By December 31, 2045, renewable energy resources and zerecarbon resources
supply 100 percent of retail sales of electricity and 100 percent of electricity
procured to serve all state agencies. In progress.
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CHAPTER 2:
Policy Updates

Policy and Action Drivers

California energy affordability, demand reduction, and GHG emissions reduction policies
and legislation have driven energy efficiency, building decarbonization, and energy
equity goals. The primary policy and legislative drivers are detailed below.

Assembly Bill 758

AB 758 (Skinner, Chapter 470, Statutes of 2009) required the development of the

Existing Buildings Program, which resulted in the triennial EBEE Action Plajmow

incorporated into this biennial 2019 EE Action Plan Specifically, AB 758 required the

CEC to consider the following to achieve grea
residential and nonresidential building stock:

1 The amount of annual and peak energy savings, GHGreductions, and projected
customer utility bill savings that will accrue from the program

I The most cost-effective means and reasonable time frames to achieve the
goals of the program

The various climate zones within the state

An appropriate method to inform and educate the public about the need for,
benefits of, and environmental impacts of the comprehensive energy efficiency
program

1 The most effective way to report building energy assessment results andthe
corresponding energy efficiency improvements to the owner of the residential or
nonresidential building

1 Existing statutory and regulatory requirements to achieve energy savings and
GHG emissionreductions

1 A broad range of implementation approaches, includng both utility and
nonutility administration of energy efficiency programs

Senate Bill 350

The Clean Energy and Pollution Reduction Act of 2015 (®nate Bill 350, De Leon,

Chapter 547, Statutes of 2015) continued, enhanced, and expanded the building energy

efficiency program established by AB 758. SB 350 provided new direction, including
periodic updating of the pr ogr amergytefficieacg hi ev e
savings potential. SB 350 contains five energy efficiency mandates, most of which are in

progress or have been completed:
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1 The CEC, in collaboration with the CPUC and locapublicly owned utilities (POU39,
will establish annual targets for statewide energy efficiency and demand
reductontoac hi eve a cumul ative doubling of stat
savings in electricity and natural gas fin
January 1, 2030.4* In progress.

1 The CEC, on or before January 1, 2017, and at least every three years
thereafter, will update this plan to achieve a cumulative doubling of statewide
energy efficiency savings by 2030. The first report was completed, and this 2019
EE Action Planincorporates updates. In progress.

1 The CEC will adopt, implement, and enforce responsible contractor policies to
ensure that retrofits meet high -quality performance standards and reduce energy
savings lost or forgone due to poor-quality workmanship. The CEC will al®
establish consumer protection guidelines for energy efficiency products and
services. In progress.

The CEC develop and publish the Barriers Study. Accomplished.

Authorizes the CPUC to pursue market transformation programs to achieve
deeper energy efficiency savings and pay-for-performance programs that link
incentives directly to measured energy savings. In progress.

Furthermore, SB 350 directs the Existing Buildings Program to promote greater

penetration of energy efficiency programs in disadvantaged communities, considering a

broad range of implementation approaches, including workforce development and job

training. SB 350 also directs maximization of savings in disadvantaged communities to

be integral with the energy savings target setting and progress monitoring to achieve

the statebs goal of doubling energy savings b

Assembly Bill 802

Assembly Bill 802 (Williams, Chapter 590, Statutes of 2015) requires utilities to maintain

energy usage records for all buildings to which they provide service, and to provide

energy usage data to the owner, owner6s agent
request. The bill also directed the CEC to adopt regulations providing for the collection

and public disclosure of building energy benchmarking information. The regulations

enacting the benchmarking and public disclosure program went into effect June 1,

2018, with the first batch of commercial buildings reporting. June 1, 2019, saw the first

reporting deadline for covered multifamily buildings.

44 Jones, Melissa, Michael Jaske, Michael Kenney, Brian Samuelson, Cynthia Rogers, Elena Giyenko, and
Manijit Ahuja. 2017. Senate Bill 350: Doubling Enerqy Efficiency Savings by 2030.California Energy
Commission. PublicationNumber: CEG400-2017-010-CMD.
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AB 802 direded the CPUC to include operational, behavioral, and retrocommissioning
programs?*® within the portfolio of efficiency programs . It also permitted utilities to
develop meter-based savings programs.

Senate Bill 1414

Senate Bill 1414 (Wolk, Chapter 678, Statutes of 2016) requires the CEC to develop and
approve a plan that promotes air-conditioner and heat-pump installations that comply
with the energy standards. SB 1414 authorizes the CEC to adopt regulations to support
this plan and requires the CEC to evaluate the best available technological and
economic information to ensure that data collection and related use are feasible and
achievable at a reasonable cost to government, industry, and homeowners.

Senate Bill 1477

Senate Bill 1477 (Stern, Chapter 378, Statutes of 2018) requires the CPUC to develop
two new incentive programs. These programs would provide incentives for low -emission
space- and water-heating equipment for new homes and for near -zero-emission
building technologies in new and existing homes to reduce GHG emissions.

Assembly Bill 3232

Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 2018) requires the CEC, in

consultation with the CPUC, CARB, and the @lifornia ISO, by 2021, to assess the

potentialt o reduce GHGs from the statebs residenti
at least 40 percent below 1990 levels by January 1, 2030. It requires the CEC to include

a section in each /EPRstarting in 2021 describing the GHG emissions associated with

the supply of energy to buildings.

Senate Bill 1013

Senate Bill 1013 (Lara, Chapter 375, Statutes of 2018) directs the CPUC to develop a
strategy for increasing the use of low -global-warming potential refrigerants as part of
the energy efficiency portfolio. 46 This bill requires the CEC to "identify opportunities to
assess" the energy efficiency of low-global warming potential alternatives that could be
used in fluorine-based appliances and equipment.

Senate Bill 1131

Senate Bill 1131 (Hertzberg, Chapter 562, Statutes of 2018) requires the CPUC to
authorize 10U incentives for customized industrial, agricultural, commercial, residential,
and public sector energy efficiency projects based on nationally recognized

45 Often shortened to ABROsP operational, behavioral, and retrocommissioning programs are efficiency
programs that target improperly used equipment, occupant behavior improvements, and incorrectly
installed or maintenance, respectively.

46 The energy efficiency portfolio is the collection of energy efficiency programs administered by the
IOUs and overseen by the CPUC.
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measurement and verification standards. The bill also establishes new requirements and
ti melines for the CPUCOGs review of these

Senate Bill 100

Senate Bill 100 (De Leo6n, Chapter 312, Statutes of 2018) increases the Renewables
Portfolio Standard (RPS) to 60 percent by 2030. Moreover, the bill sets a policy that
eligible renewable resources and zeracarbon resources supply 100 percent of retail
sales of electricity to end-use customers and 100 percent of electricity procured to serve
all state agencies by December 31, 2045. In addition, it requires t he CEC, CPUC, CARB
and all other state agencies incorporate this policy into all relevant planning. Also, the
CEC, CPUC and CAR#&e required to prepare a joint report addressing the
implementation of the policy focused on technologies, forecasts, existing transmission,
maintaining safety, environmental protection, affordability, and system and local
reliability to the Legislature in 2021 and every four years thereafter.

Senate Bill 49

Senate Bill 49 (Skinner, Chapter 697, Statutes of 2019) expands the authority of the
CEC to set energy efficiency standards to include those that also manage energy loads
to help maintain electrical grid reliability. The CEC is required to adopt, by regulation,
and periodically update standards for appliances to expedite the development of
flexible-demand technologies. The CEC must consult with the CPUC and loagserving
entities to align the demand flexibility standards with demand response programs
administered by the state and load -serving entities, as well as offer incentives for
demand-flexible appliances. The CEC may also use GHG emissions when determining
the cost-effectiveness of the flexible demand appliance.

Assembly Bill 1232

Assembly Bill1232 (Gloria, Chapter 754, Statutes of 2019) requires the Department of
Community Services and Development (CSD), by January 1, 2021, to coordinate with
the CECand the California Department of Public Health (CDPH) to create a
recommended action plan to improve existing programs for energy and healthy home
improvements for low-income multifamily residents in disadvantaged communities. The
bill also requires CSD b coordinate with the CEC and CDPH to assess the Lowincome
Weatherization Program (LIWP).
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Timeline of Major Energy Efficiency Policy Measures

Energy Commission adopts the 2019 Building EE
Standards in March 2018, which increases energy
efficiency for new and existing buildings. It also
includes the first solar photovoltaics mandate for
certain buildings

SB 1477 passes and develops two incentive
programs, BUILD and TECH, which advance building
decarbonization

AB 3232 passes and directs the Energy Commission
to study the potential to reduce GHGs from building
to 40% below 1990 levels by 2030

SB 32 mandates GHGs reduced to 40% below
1990 levels by 2030

2016 Update to Existing Building Energy
Efficiency Action Plan is prepared

Air Resources Board Scoping Plan aligns goals
and details regarding EE for existing buildings

California begins implementation of American
Recovery & Reinvestment Act EE programs

AB 758 passes and directs Energy
Commission to develop a program to
increase EE in existing buildings

Zero Net Energy is adopted into 2007 IEPR
for newly constructed buildings (goals: 2020
residential and 2030 non-residential)

CPUC policy package triples 10U energy
efficiency (EE) budgets and commits shareholder
reward for EE performance

National Appliance Energy
Conservation Efficiency Act passes

Energy standards for new buildings and alterations
to existing buildings (Title 24, part 6) are adopted

California Energy Commission is
created by the Warren-Alquist Act
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SB 350 EE doubling targets are adopted and SB 350 Low
Income Bairiers Study is adopted

AB 802 goes into effect; the first phase requires
utilities to provide building-level energy-use data to
owners upon request

AB 793 goes into effect, directing CPUC
to require utilities to provide incentives for
energy management technologies

Clean Energy & Pollution Reduction Act (SB
350) passes, mandating 50% renewable
electricity and doubling additional EE by 2030

In 2015, the Energy Commission adopted the
Existing Buildings Energy Efficiency Action Plan

CPUC approves almost $2 billion for 2
years in EE financing for utilities, local
governments, and implementers

Governor Brown issues Executive Order B-18-12,
requiring state agencies to reduce GHG emissions

Prop 39 passes, providing around $500 mil annually
for EE and clean energy programs for 5 years

California adopts green building codes and
CPUC publishes the California Long-term
Energy Efficiency Strategic Plan

Department of Water Resources creates climate
change adaption strategies, which highlights
water efficiency as part of energy efficiency
Sustainable Communities and Climate
Protection Act (SB 375) passes, directing the
Air Resources Board to set regional greenhouse
gas (GHG) reduction targets

California Global Warming Solutions Act
of 2006 (AB 32) passes

Mandate passes for Energy
Commission to report EE goals for
POUs and 10Us

SB 1389 requires that the Energy
Comission adopt an Infegrated Energy
Policy Report (IEPR) every two years

CPUC implements decoupling regulation (separating
sales of electricity from 10U revenues)

Efficiency standards for appliances
(Title 20) are adopted



CHAPTER 3:
Statewide Energy Efficiency Goals

Overview

The core outcomes and recommendations of the 2019 EE Action Planrevolve around
three goals:

1. Double energy efficiency savings by 2030

2. Remove barriers to energy efficiency participation within low -income
households, disadvantaged communities, and rural regions

3. Reducethe GHG emissions from buildings

Together, these goals will drive California to a clean energy and equitable future while
aligning with the principles established for increasing energy efficiency in existing
buildings.

Goal 1: Double Energy Efficiency Savings by 2030

In 2015, California set an ambitious goal to achieve a statewide cumulative doubling of
energy efficiency savings and demand reductions in electricity and natural gas end uses
by January 1, 2030, relative to a 2015 base year. SB 350 directed the CEC to set annual
targets that achieve this goal. The state will need to harness emerging tech nologies,
innovative program designs, and innovative market solutions as part of this effort.
Getting projects in motion will require better alignment of energy efficiency supply and
implementation chains. The state can assist through efficiency policies, regulations, and
codes. Although there are limitations to government intervention that other pathways
can leverage, it is increasingly important to encourage and work with the private
marketplace to overcome obstacles. Leveraging private capital will be important to
meeting the doubling targets.

The following components discuss the areas of energy efficiency savings that the CEC
analyzed to develop and update the annual targets. This first goal also explores the
various research and market transformation efforts underway, or feasible, to spur
additional savings.

Component 1: Ratepayer Programs and Policies

Ratepayer energy efficiency programs are significant contributors to projected energy
efficiency savings. I0Us and POUs, as well ascommunity choice aggregators (CCAS,
deliver programs. In many instances, third parties carry out the administration and
implementation. Historical savings are reported by the CPUC for IOU programs, while
POUs report savings through public reports made available by the California Municipal
Utility Association (CMUA). These same groups are responsible for producing forecasts
of efficiency savings. CCAs do not have a common reporting outlet at this time.
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Publicly Owned Utility Programs

During the 2018 reporting cycle, POUs spent more than $218 million on energy
efficiency programs, resulting in more than 638 GWh of net annual energy savings

(Table 1).47 For the first time in more than a decade, the cost per annual kWh saved

topped $0.30, which may reflect the lack of cost -effective measures and program
designs on the table for utilities. Table 2 summarizes energy efficiency program savings
for all POUs. Los Angeles Department of Water and Power (LADWP) alone represents

more than half (54.2 percent) of the total annual energy savings for public power.

Together with Sacramento Municipal Utility District (SMUD), the two largest POUs
represent 71.6 percent of the total annual energy savings achieved by POUs last year.
The 16 POUSs subject to the integrated resource plan (IRP) requirements provided 97.8

percent

share of total POU customer electricity consumption (94.1 percent).4® Most reported

of

publ i c

power

annual

ener gy

savings are from lighting measures, followed distantly by any other grouping of

upgrades (Figure 15). POUs will need to find additional avenues for savings as LED

lighting becomes the baseline for buildings.

Fiscal
Year

05/06
06/07
07/09
08/09
09/10
10/11
11/12
12/13
13/14
14/15
15/16
16/17
17/18

TOTAL

Source: Northern California Power Agency (NCPA), 2019 POU Energy Efficiency Report

Net Peak
Savings (kW)

52,552
56,772
82,730
117,435
93,712
81,121
82,561
89,305
110,437
124,807
107,925
113,549
129,244
1,242,149

Net Annual

Savings (MWh)

169,303
254,332
401,919
644,260
522,929
459,459
439,710
521,478
625,187
644,703
771,592
861,942
638,656
6,955,469

Net Lifecycle
Savings (MWh)

2,249,214
3,062,361
4,473,801
6,749,912
5,586,299
4,604,364
4,638,521
5,722,100
6,413,468
7,836,316
10,253,633
11,991,602
8,267,536
81,849,127

47 Expenditures and savings table, pg. 4, 2019 POU EE Report

https://lwww.ncpa.com/policy/reports/e nergy-efficiency/

48 lbid, Savings by utility, pg. 6 .
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Table 1: POU Electricity Savings and Expenditures

Total Utility

Expenditures ($)

$54,412,728

$63,151,647

$103,907,266
$146,093,107
$123,433,250
$132,372,795
$126,936,631
$134,475,230
$169,901,735
$162,896,993
$154,796,668
$226,386,251
$218,730,235

$1,817,494,536

savi

ngs


https://www.ncpa.com/policy/reports/energy-efficiency/

Table 2: POU Savings, 2018

Source: CMUA
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